SUPPLEMENTARY DATA
where CV is coefficient of variation for the trait in the reference population and Z crit is the standard normal deviate corresponding to a confidence interval of 95% (1.96).
The sources of variation in static root traits in the single-genotype experiment were determined using a mixed effects model with experimental run and scanner considered as random factors:
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where represents the root trait from the i th run and j th scanner, m is the mean trait value, is the effect of i th run, is the effect of the j th scanner, is the residual error, n is the number of runs (5), r is the total number of scanners (8), 2 is the estimated variance associated with the effect of the run, 2 is the estimated variance associated with the effect of the scanner, and), 2 is the estimated variance associated with the residual error.
The sources of variation in static root traits in the multiple-genotype experiment were determined using a mixed effects model with experimental run, scanner and genotype considered as random factors: (2), r is the total number of scanners (24) and s is the number of genotypes (16). Broad-sense heritability (H 2 ) was estimated as 2 / 2 , where 2 is the estimated variance associated with the genotypic effect and 2 is the total variance for the trait.
The sources of variation in dynamic root traits were determined using mixed effects models with genotype and day after sowing (DAS) considered as random factors. To account for non-linearity in growth curves, a logistic growth function was used to model the increase in total root length and primary root length with time. The three parameters of the logistic function were the asymptote (∅ 1 ), inflection point (∅ 2 ), and scale parameter (∅ 3 ). These models were used to describe sources of temporal variation in (i) total root length, (ii) primary root length, and (iii) the growth rate of first order lateral roots:
where y ij is the total root length or primary root length for the i th genotype, on the j th DAS, and t is the number of timepoints at which measurements were made (15). The parameters β 1 , β 2 and β 3 are the mean values of the individual logistic parameters ∅ i1 , ∅ i2 and ∅ i3 , respectively, and b i , is the random effect on the asymptote of the logistic function and ϵ ij is the residual error. A likelihood ratio test was used to select the final model, which had the three parameters as fixed effects and only the asymptote as a random effect. For the total root length model, data were normalised by square root transformation before analyses.
Autocorrelation in the data was modelled using the moving average (corARMA) and autoregressive model of an order 1 (AR1) correlation structure (Pinheiro and Bates, 2000) .
To account for heteroscedasticity a power variance function was used of the form:
where 2 is the variance when j=0 and δ 1 and δ 2 are the two parameters for the power variance function (Pinheiro and Bates, 2000) .
The growth rate of a lateral root was expressed as the quotient of the lateral root length divided by the length of time after its emergence from the primary root. Data for growth rates of lateral roots were normalized by square root transformation and the sources of variation in the growth rate of lateral roots were determined using mixed effects models with genotype and day after sowing (DAS) considered as random factors:
where y ij is the lateral root growth rate for genotype i on the j th day of the experiment, β 1 , β 2 and β 3 are the fixed effect parameters for the quadratic function and b i1 is the random effects on the intercept of the quadratic function.
The sources of variation in the mixed effects models described in Equations 2, 3, 5, 7, and 8
were chosen based on Akaike and Bayesain information criteria (Pinheiro and Bates, 2000) .
The quality of the mixed effects models was also assessed visually using quantile-quantile plots to check for normality and residual plots to check that the variance of residuals was constant (Pinheiro and Bates, 2000) . ANOVA was used to determine the significance of differences in fixed and random effects.
